Migration of neutrophils across endothelial monolayers is stimulated by treatment of the monolayers with interleukin-1 or tumor necrosis factor-alpha.
To study the effects of the cytokines IL-1 and TNF-alpha on the transendothelial migration of neutrophils, human umbilical vein endothelial cells (HUVEC) were grown to confluence on connective tissue prepared from human amniotic membrane. Pretreatment of HUVEC-amnion cultures with rIL-1 beta (7.5 ng/ml) or rTNF-alpha (5 ng/ml) for 4 h resulted in rapid migration of from 20 to 50% of subsequently added neutrophils across the endothelial monolayer. In contrast, only 3 +/- 3% of added neutrophils penetrated the HUVEC monolayer in the absence of any stimulus. The number of neutrophils that migrated across cytokine-treated HUVEC was similar to the number that traversed untreated monolayers in response to gradients of FMLP; in addition, it was only 35% less than the number of neutrophils that migrated in response to leukotriene B4. No consistent additive effect was seen when migration was induced by both cytokine pretreatment of the HUVEC and a chemotactic gradient. The number of neutrophils that migrated across IL-1-treated cultures was proportional to the number added over the range of 2.5 x 10(5) to 4 x 10(6) neutrophils. When used at optimal concentrations, IL-1 and TNF-alpha were equally effective in stimulating neutrophil migration; no additive effect was seen when HUVEC were pretreated with optimal doses of both cytokines together. Direct addition of IL-1 or TNF-alpha to a 1-h migration assay had no effect on neutrophil adhesion to or migration across HUVEC, either in the presence or absence of a chemotactic gradient. Stimulation of neutrophil transendothelial migration in this system did not appear to be caused by adsorption of cytokine by the amniotic tissue, nor was it due to contamination of the cytokine preparations by LPS. These results suggest that IL-1 and TNF-alpha, generated at sites of inflammation, may act upon the endothelium to promote emigration of neutrophils from the vasculature.